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[57] ABSTRACT 

A control for engagement With the external base of a liquid 
heating vessel comprises a carrier mounting tWo bimetallic 
actuators at opposite ends thereof. The actuators operate at 
the same temperature. Attached to the carrier is a moulding 
Which provides a cordless electrical connector for the vessel, 
as Well as mounting sWitch means operable by the actuators 
through push rods. The push rod acts on a leaf spring to open 
the contacts, and upon further movement engages an arm of 
a trip lever, so tripping the lever and causing a further arm 
of the lever to engage the leaf spring open the contacts fully. 

49 Claims, 15 Drawing Sheets 
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LIQUID HEATING VESSELS 

The present invention relates to liquid heating vessels 
having electrical heating elements, and in particular in 
certain aspects to liquid heating vessels having a liquid 
receiving container and an electrical heating element 
secured in good thermal contact to the underside of the 
container. An example of such an arrangement is shoWn in 
GB-A-2042269. 

Such types of vessel are popular in certain areas of the 
World, for example in continental Europe, for boiling Water 
for making hot beverages such as tea and coffee. Typically, 
the liquid receiving container has a base portion at least 
Which is made from a corrosion resistant metal such as 
stainless steel, Which gives the interior of the vessel an 
attractive appearance and makes it easier to clean. The rest 
of the vessel may also be of this metal, but could possibly 
also be of for example a plastics material suitably joined to 
the base portion. The container conventionally has an exter 
nal base plate made of a high thermal conductivity metal 
such as aluminium, to Which the element is secured and 
through Which heat is conducted into the container. 

It has been common in such vessels to provide thermally 
sensitive overheat protection means in thermal contact With 
the element of the vessel Which operates to interrupt or 
reduce the supply of electrical energy to the element in the 
event of the element overheating, as might happen if the 
vessel boils dry or if it is sWitched on Without any liquid in 
it. Typically such overheat protection means comprises a 
thermally sensitive sWitch, mounted on the base plate of the 
vessel, Which operates to open a set of contacts in the 
electrical supply to the element. The sWitch may, for 
example, comprise a bimetallic actuator, and be such as to 
reset automatically upon the container cooling doWn. Some 
vessels may also be provided With a one-shot device such as 
a thermal fuse arranged under the base, Which senses a 
dangerous overheating of the vessel and must be replaced 
after it operates. 

The problem With existing controls of this type is that the 
temperature of the container base, and thus indirectly the 
temperature of the element, is sensed effectively only at a 
single location on the base. Thus if, for example, the vessel 
is accidentally placed on a Work surface so that its base 
slopes, it is possible that as the vessel boils dry one part of 
the bottom of the container may still be covered by Water, 
but another be uncovered. This part of the base Will therefore 
overheat ?rst, and if the overheat protecting means is 
arranged under the part of the vessel base still covered With 
Water, severe overheating of the element may occur locally, 
Which is potentially very dangerous. 

The invention from one aspect seeks to provide an 
improved vessel of the above type. 

From a ?rst aspect therefore, the invention provides a 
liquid heating vessel comprising: a liquid receiving con 
tainer; an electrical heating element provided on or in 
thermal contact With the base of said container; a thermally 
sensitive overheat control arranged to operate in the event of 
said element overheating so as to interrupt or reduce the 
supply of electrical energy to the element; said thermally 
sensitive overheat control comprising at least tWo thermally 
responsive sensors arranged in good thermal contact With, 
and at spaced apart locations on, the base of the container or 
the element, said sensors individually being operable, in the 
event of said element overheating so as to interrupt or reduce 
the supply of electrical energy to the element. 

Thus in accordance With the invention, at least tWo 
thermally responsive sensors are provided in close thermal 
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2 
contact With the base of the vessel container, Which Will 
alloW the temperature of the base and element to be detected 
accurately at at least tWo spaced apart locations so that 
should the base or element overheat locally, at least one of 
the sensors may sense this quickly and operate to interrupt 
or reduce the poWer supply to the element, for example 
opening a set of electrical contacts remote from the sensor 
through suitable actuating means. 

Preferably in order to achieve consistent operation of the 
control, the sensors are chosen to have substantially the 
same operating temperature characteristics. HoWever, this is 
not essential, and one sensor may operate at a higher 
temperature than the other. This is not preferred, hoWever, 
since depending on the location of the sensors, overheating 
of the vessel may occur in certain operating conditions. 

To obtain optimal thermal transfer from the container 
base to the sensors, they are preferably mounted directly 
against the container base or element. Also, to obtain a good 
response, the sensors should be spaced apart by a substantial 
distance. 

This is advantageous in that it Will alloW the depth of the 
base compartment to be minimised, thereby reducing the 
overall height of the vessel, contributing to the stability of 
the vessel and enhancing its appearance. 

The term sensor as used above is intended to be inter 
preted broadly and may cover a number of different con 
structions. For example it may include electrical or elec 
tronic temperature sensors, but preferably the sensors 
comprise thermo-mechanical actuators, most preferably 
bimetallic actuators. Such actuators are Well knoWn in the 
art, and typically produce an actuating movement With a 
snap action upon reaching a predetermined temperature. 

From a second aspect, the invention provides a thermally 
sensitive overheat control for mounting to the base of a 
liquid heating vessel and arranged to operate in the event of 
said element overheating so as to interrupt or reduce the 
supply of electrical energy to the element; said thermally 
sensitive overheat control comprising at least tWo thermally 
responsive bimetallic actuators mounted on a face of said 
control at laterally spaced apart locations thereon, for 
engagement With the base of the container or the element, 
said sensors individually being operable at substantially the 
same temperature so as, in the event of said element 
overheating, to operate to interrupt or reduce the supply of 
electrical energy to the element. 

Preferably the control is manually or automatically reset 
table so that after operation it may be reset to alloW re-use 
of the vessel. In one embodiment, the sensor or actuator may 
act to trip a spring loaded mechanism of the vessel Which 
may be reset by a user. Preferably this mechanism is such 
that a user may sWitch the vessel off by tripping the 
mechanism, and it may comprise for example a lever arm 
connected to a control knob on the outside of the vessel. 

In alternative embodiments, at least one of the actuators 
or sensors may be of a non-resettable type, for example 
fusible member, such as a plastics push rod, biased into 
thermal contact With the base of the vessel and Which, in its 
solid condition maintains closed a sprung set of contacts. 
When the vessel base overheats the fusible member melts or 
thermally deforms so as to alloW the contacts to open. 

Preferably, only tWo sensors or actuators are provided, 
and to give optimum performance, these are preferably 
spaced apart through 180° around the vessel base. 

Preferably the respective sensors or actuators operate to 
open sets of contacts in the respective poles of the supply to 
the element, giving double pole protection. 

Although it Would be possible to mount the sensors or 
actuators independently on the vessel base, in a preferred 
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embodiment they are mounted on a common carrier Which 
is mounted or located to the vessel base. Such an arrange 
ment considerably facilitates assembly of the vessel. 
Furthermore, it alloWs a standard component to be used in 
a different number of embodiments. 

The invention also extends to such an assembly and from 
a second aspect therefore provides a thermally sensitive 
control sub-assembly for mounting to the base of an electric 
liquid heating vessel comprising at least tWo thermally 
sensitive sensors mounted to a carrier member at spaced 
apart mounting locations thereon. 

Preferably, the sensors are as described above, most 
preferably snap acting bimetallic actuators, for example 
such as those disclosed in GB 1542252. These produce a 
snap action movement When reaching a predetermined 
temperature, Which may then be used either directly or 
indirectly to open a set of electrical contacts. The movement 
of the actuators may be transmitted to the contacts via 
slidable push rods, for example, or respective pivot 
members, Which may be mounted on the carrier so as to 
cooperate With their respective actuators. 

The actuators are preferably mounted on the same sur 
face of the carrier to alloW them easily to be positioned in 
good thermal contact With the vessel base. 

As stated above, preferably only tWo actuators are 
provided, most preferably spaced apart by substantially 
180°. These actuators may therefore be mounted at opposite 
ends of the carrier, Which gives good spatial separation of 
the actuators and also facilitates good thermal contact With 
the element of the vessel, particularly When the element is an 
annular element, the carrier being mounted Within the annu 
lus. In such an arrangement, the actuators may then be 
positioned in close thermal contact With the inner diameter 
of element, thereby more accurately sensing the temperature 
of the element and improving the operation of the control. 

The carrier is preferably metallic, for example steel, and 
most preferably is a metal plate member. This gives a strong, 
inexpensive, construction Which is both temperature resis 
tant and Which can, if required, be metallurgically joined to 
the base of the vessel by Welding for example. Alternatively, 
mounting means such as screWs, studs, bosses or the like 
may be provided on the base to retain the carrier. In a further 
arrangement, the carrier may be retained by deforming or 
crimping a portion of the vessel base, or the element, over 
an edge of the carrier or even to deform a portion of the 
carrier itself, for example to engage in channels or clips 
provided on the base or element. This avoids the need for 
secondary operations on the base of the vessel to provide 
studs or bosses, thereby reducing manufacturing costs. 

The carrier may also act to mount, or be integrated With 
other components, such as boiling controls or electrical 
connectors for the vessel, such as a “cordless” connector. 

In one embodiment, a boiling control is included. The 
boiling control may comprise a thermally sensitive actuator 
such a bimetallic actuator, more particularly a snap-acting 
bimetallic actuator as described above, Which is exposed in 
use to vapour produced in the vessel as the liquid boils. The 
vapour is conveniently directed onto the actuator by a pipe 
leading into the base compartment, for example through a 
passage extending from an aperture formed in an upper part 
of the vessel Wall or through the vessel base. 

The boiling control, or at least the actuator, thereof is 
preferably arranged spaced inWardly from the edge of the 
container, to provide a compact construction. From a yet 
further broad aspect, the invention provides a liquid heating 
vessel having a liquid receiving container, electrical heating 
means provided on or in thermal contact With a bottom 
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4 
surface of said container, and a manually resettable boiling 
control arranged in a compartment beloW said container and 
spaced inWardly from the edge thereof, and means for 
directing vapour from said vessel to said control. 

Preferably vapour is directed to the steam control by a 
?exible pipe Which engages With a steam outlet of the vessel, 
for example the outlet of a pipe extending through the base 
of the vessel or along a side of the vessel. Such an arrange 
ment is advantageous since it alloWs vapour to be directed 
to the precise area required, alloWs tolerances to be taken up 
betWeen the vessel steam outlet and the control and also 
alloWs the steam easily to be conducted through a tortuous 
path, if required. 

From a further aspect, therefore, the invention provides 
a liquid heating vessel comprising a boiling control located 
beneath the base of the vessel, vapour from the interior of the 
vessel being conducted to the control through a ?exible pipe 
mounted to a vapour outlet of said vessel. 

From a yet further aspect the invention provides a liquid 
heating vessel comprising: a liquid receiving container; an 
electrical heating element provided on or in thermal contact 
With a base of said container; a thermally sensitive overheat 
control arranged to operate in the event of said element 
overheating so as to interrupt or reduce the supply of 
electrical energy to the element; and a manually-resettable 
boiling control operable to interrupt the supply of electrical 
energy in the event of liquid in said vessel boiling; said 
overheat and boiling controls being located in a compart 
ment arranged beloW, and substantially Within the footprint 
of the vessel. 

The steam-sensitive actuator may be mounted to the 
carrier and operate to open a set of contacts in the poWer 
supply to the element in response to liquid in the vessel 
boiling. The steam-sensitive actuator may, for example be 
mounted on an arm mounted to the carrier Which, if required 
may be angled to pass over or under the element of the 
vessel. 

Preferably the steam-sensitive actuator is horiZontally 
arranged, and it may in certain embodiments be arranged 
under a handle portion of the vessel. 

Preferably the steam-sensitive actuator acts to trip a 
spring-loaded mechanism, such as an over-centre spring 
mechanism, to open the contacts. Preferably the spring 
loaded mechanism acts to open the same contacts as those 

opened by the thermally sensitive control, for example 
through the pivot members or push rods previously 
discussed, so as to avoid the need for a further set of 
contacts. The mechanism must then be reset by a user When 
it is desired to reboil liquid in the vessel after liquid in it has 
boiled. 

Preferably the carrier described above is integrated With, 
or mounts, electrical connector means for conducting elec 
trical poWer to the element of the vessel. This could, for 
example comprise a connector block for receiving the Wires 
from a ?xed poWer lead, or a pin connector for engagement 
With a socket connector provided in the end of a discon 
nectable poWer lead. Most preferably, hoWever, the carrier is 
integrated With a so-called “cordless” connector part Which 
in use Will engage With a complementary connector part in 
a base unit for the vessel. 

From a yet further broad aspect, the invention provides 
a liquid heating vessel With a liquid receiving container and 
an electrical heating element mounted therein or externally 
thereof on, or in thermal contact With the base of said 
container, a cordless connector arranged generally centrally 
of the base, and a thermally sensitive sensor arranged 
laterally displaced from said connector in a base compart 
ment of the vessel, in thermal contact With the base of the 
vessel. 
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The invention also extends to an assembly comprising a 
cordless electrical connector mounted on a carrier member, 
said carrier member also mounting at least one thermally 
sensitive sensor at a location laterally offset from the axis of 
said connector. Most preferably, the connector is of a type, 
as described for example in our International Patent Appli 
cation No. WO 95/08204, Which can be engaged With a base 
connector irrespective of their relative angular orientations. 

Preferably the connector is arranged betWeen a pair of 
actuators on the carrier, so that it can easily be arranged 
centrally of the base of the vessel. 

Preferably the connector comprises an electrically insu 
lating plastics moulding mounting a plurality of concentric 
terminal members. In one embodiment, the moulding may 
be secured to the carrier by means of the earth terminal of 
the connector. This not only provides an earth connector to 
the base of the vessel through the carrier, but also obviates 
the need for additional mounting components, thereby 
reducing production costs. In such an embodiment, the earth 
terminal may be a ring member provided With mounting lugs 
extending from one end thereof for extending in use from the 
moulding for engagement With mounting openings or slots 
in the carrier. These lugs may be turned doWn to secure the 
connector to the carrier. Alternatively, separate mounting 
means may be provided on the carrier. 

Preferably the moulding also mounts one or more sets of 
sWitch contacts openable by the thermally sensitive actua 
tors. In one arrangement, a leaf spring is connected to a 
respective terminal of the connector and provides, or 
mounts, a movable contact of a contact pair, Which may be 
resiliently de?ected by a push rod or pivot member previ 
ously discussed. 

This in itself is a novel arrangement, and from a further 
aspect, therefore, the invention provides a cordless electrical 
connector in or for a electrical appliance said connector 
having an electrically conductive strip connected to a ter 
minal of the connector, said strip providing or mounting an 
electrical sWitch contact. 
A ?xed contact of the contact pair may also be provided 

on a further member mounted in or to the moulding, that 
further member preferably having connector means, such as 
a spade connector, for connection to a terminal of the 
element. 

In this Way a completely integrated connector and control 
may be provided Which simply requires mounting to the 
base of the vessel and electrical connection to the terminals 
of the element. 

The connection provided on the member for connection 
to the element terminal may, as stated above comprise a 
spade terminal. HoWever to alloW different constructional 
methods to be accommodated, it may also comprise a means 
to receive a connection Wire Without the need for soldering 
or for providing a spade on the Wire. 

The invention is also applicable to ‘corded’ applications, 
Wherein the vessel comprises a pin inlet in a side Wall of the 
vessel, electrical poWer being conducted to the thermally 
sensitive sWitch means by suitable electrical conductors. In 
vieW of the high operating temperatures Which may be 
experienced in the base compartment, particularly close to 
the element, it is preferred that such conductors are conduc 
tive strips rather than plastics coated Wires Which might sag 
or melt in practice. This in itself is a novel arrangement and 
from a yet further aspect, therefore, the invention provides 
a liquid heating vessel having a liquid receiving container 
and an electrical heating element mounted on or in thermal 
contact With the underside of said container, a base com 
partment beloW said container and housing sWitch means of 
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6 
a control of the vessel, plug means having terminals for 
connection to an external electrical supply, and communi 
cating With the interior of the base compartment, said 
terminals being connected to said sWitch means by electri 
cally conductive strips extending laterally therefrom through 
the base compartment. 

The strips may themselves act as, or mount, a sWitch 
contact. 

As stated above, the sWitch contacts of the control of the 
invention may be fully opened by a spring loaded trip lever 
mechanism. 

Preferably the trip lever is mounted to a moulding 
mounted to the carrier plate. A different moulding may be 
used for different applications, for example corded and 
cordless applications. 

Preferably the trip lever is con?gured so that When one 
or other of the actuators of the control operates, a ?rst arm 
of the lever Will be picked up by a contact or contact 
mounting member, so as to trip the mechanism and there 
after a further arm operates on the contact or contact 
mounting member to open the contacts fully. 

In one embodiment, a steam sensitive bimetallic actuator 
may also be provided on or in the moulding and also act to 
trip the lever to open the sWitch contacts. 

Amanually operable lever may extend from the trip lever 
outside the vessel for operation by a user to either trip the 
mechanism to sWitch the vessel off or to reset it once the 
contact has operated. Preferably, hoWever, tWo operating 
levers are provided Which in corded applications may be on 
either side of the electrical inlet to the vessel. This in itself 
is a novel arrangement and Will alloW for right-handed and 
left-handed operating of a vessel, so from a yet further 
aspect, the invention provides a liquid heating vessel com 
prising an electrical heating element, a spring loaded mecha 
nism tripped by operation of a thermally sensitive or steam 
sensitive control of the vessel, and a pair of levers coupled 
to said mechanism and extending side-by-side outside said 
vessel for operation by a user to reset the mechanism after 
operation of the control. 

As discussed earlier, the preferred element used With the 
control of the present invention is annular, the thermally 
sensitive control being arranged radially inside the element. 
In present constructions of liquid heating vessels, it is 
normal to provide the element on an aluminium plate Which 
is secured to and extends substantially completely across the 
base of the vessel. Furthermore, the element is usually coiled 
so as to cover over 360° of the base. The result is that, ?rstly, 
a large amount of aluminium is used and, secondly, the 
heating effect is spread across a large proportion of the 
vessel base resulting in a loW Watts density. When liquid in 
the vessel boils, this results in a foaming boil over a large 
area of the vessel base Which not only can be selected from 
the vessel spout and might lift the lid off the vessel. Similarly 
it also produces less steam for sensing by a steam control. 
What is required is a high Watts density for producing 
convection Within the vessel to produce large steam bubbles. 
This can be achieved by providing a vessel With an element 
extending through less than 360° on its base. 

From a yet further aspect therefore, the invention pro 
vides a liquid heating vessel comprising a liquid receiving 
container, an electrical heating element arranged beloW, but 
in thermal contact With the container, and a vapour sensitive 
control operative in the event of liquid boiling in the vessel 
to interrupt the supply of electrical energy to the element, 
said element being annular and extending through less than 
360° over the base of the container. 

Preferably the element is pre-mounted or embedded in an 
aluminium ring Which is then joined to the container base for 
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example, by friction Welding. This reduces the amount of 
aluminium used and also concentrates the heating effect in 
certain areas of the base. 

From a yet further aspect of the invention provides an 
annular electric heating element for mounting to the base of 
a liquid heating vessel, said element being embedded in, or 
mounted to an annular aluminium support member. This 
alloWs a pre-produced element to be mounted to a vessel 
base Without the need for further operations to be performed 
on the element once it is positioned on the base. 

Whilst it is knoWn to friction Weld aluminium base plates 
to liquid heating vessels, a further technique may be par 
ticularly suitable for this. In accordance With a yet further 
aspect of the invention there is provided a method of joining 
an aluminium member to the base of a liquid containing 
vessel comprising the steps of subjecting the surface of the 
vessel base to electron beam texturing in the area to receive 
the said member, and then pressing said member onto said 
base. 

In electron beam texturing, a beam of electrons is ?red at 
the surface to produce very small ‘pocks’ in the surface. It 
has been found that these pocks have a re-entrant pro?le, 
that is, they increase in area aWay from the surface being 
treated. This can provide, therefore, a particularly good key 
for an aluminium member Which can be pressed onto the 
base at very high pressure so as to How into the pocks and 
be retained thereby. 

Some preferred embodiments of the invention Will noW 
be described by Way of example With reference to the 
accompanying draWings in Which: 

FIG. 1 is a schematic sectional vieW through a liquid 
heating vessel in accordance With the invention; 

FIG. 2 is a schematic sectional vieW along line II—II of 
FIG. 1; 

FIG. 3 shoWs a control sub-assembly in accordance With 
the invention; 

FIG. 4 shoWs the sub-assembly of FIG. 3 integrated With 
a cordless connector; 

FIG. 5 shoWs the components of FIG. 4 exploded; 
FIG. 6 shoWs a vieW on the bottom of the cordless 

connector of FIGS. 4 and 5; 
FIG. 7 shoWs the sub-assembly of FIGS. 4 to 6 mounted 

on a base plate of a vessel as seen from beloW; 
FIG. 8 shoWs an assembly of FIGS. 3 to 7 modi?ed to 

accommodate a trip lever; 
FIG. 9 shoWs a further modi?cation to accommodate a 

steam control; 
FIG. 10 shoWs a terminal in accordance With the inven 

tion; 
FIG. 11 shoWs the strip from Which the terminal of FIG. 

10 is produced; 
FIG. 12 shoWs a top plan vieW of further embodiment of 

the invention; 
FIG. 13 shoWs a schematic, exploded side vieW of the 

embodiment of FIG. 12; 
FIG. 14 shoWs a bottom plan vieW of a component of the 

embodiment of FIGS. 12 and 13; 
FIG. 15 shoWs a top plan vieW of a further embodiment 

of the invention; 
FIGS. 16A and 16B shoW schematic side vieWs of the 

embodiment of FIG. 15 in different operating conditions; 
FIG. 17 shoWs a top plan vieW of a further embodiment 

of the invention; and 
FIGS. 18A and 18B shoW schematic side vieWs of the 

embodiment of FIG. 17 in different operating conditions. 
With reference to FIGS. 1 and 2 these shoW a cordless 

Water boiling vessel 2. The vessel 2 comprises a liquid 
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8 
receiving container of stainless steel, to the bottom of Which 
is attached an aluminium ring 6 having a coiled electrical 
heating element 8 of knoWn construction. The ring 6 is 
secured to the bottom of the vessel 4 by friction Welding or 
some other suitable method. For example the bottom of the 
vessel may be pre-treated by electron beam texturing and the 
aluminium then pressed onto that part of the vessel bottom. 

The element extends around the base for less than 360° 
and is embedded in the aluminium ring 6. The aluminium 
ring 6 has an radially inWardly projecting ?ange 10, against 
Which the bimetallic actuators 12, 14 of a thermally sensitive 
control sub-assembly 16 engage. 

The control sub-assembly 16 is integrated With a cordless 
electrical connector 18 for the vessel into an integrated unit 
19 and is also provided With a steam control 20 as shoWn 
schematically in FIG. 2. The base of the vessel is also 
provided With a cover 21. 

The unit 19 Will noW be described in greater detail With 
reference to FIGS. 3 to 9. 

The basic component of the control sub-assembly 16 is 
a carrier plate 22 Which is a pressed steel component. The 
carrier plate 22 has tWo side projections having pairs of arms 
24, 26 provided With mounting locations 28, 30 for snap 
acting bimetallic actuators 12, 14, only one of Which is 
shoWn in the ?gures for reasons of clarity. These actuators 
are bimetallic actuators of the type described in UK Patent 
1542252, and are generally circular, domed and have a 
centrally released tongue 32. Upon reaching a predeter 
mined temperature the actuator reverses its curvature With a 
snap action thereby producing an actuating movement. Both 
actuators are chosen so as to have substantially similar 

operating characteristics, say operating at 120° C. 
The mounting locations 28, 30 for the respective actua 

tors 12, 14 each have a mounting hole 34, 36 to receive a 
rivet or the like Which extends through the tongue 32 of the 
actuator 12, 14 to secure it in position. 

The actuating movements of the bimetallic actuators 12, 
14 opens respective sets of electrical contacts in the supply 
to the element of the vessel through respective pivot mem 
bers 38 Which are mounted in bearings 40 provided in 
upstands 42 of the carrier plate 22. Again only one is shoWn 
in the draWings for clarity. The pivot member 38 may be 
moulded plastics components, possibly a temperature resis 
tant plastics material. Each pivot members 38 has a hook 
like projection 41 Which abuts a lip 42 of the bimetallic 
actuator 12 and Which has a slot 44 for engagement With a 
movable contact of a contact pair as Will be described further 
beloW. A further slot 45 is provided for engagement With an 
on/off trip lever in certain embodiments, as Will be discussed 
in relation to FIGS. 8 and 9 beloW. 

The carrier plate 22 has also a number of lugs 44 Which 
may serve as mounting locations for the carrier plate 22 on 
the base of the vessel. Alternatively, and more preferably, the 
carrier plate may be mounted to the base of the vessel at its 
edges by the aluminium ring being crimped over the plate at 
selected locations. FIG. 4. shoWs the carrier plate 22 inte 
grated With a cordless connector 18 of the vessel. The 
connector 18 is of a type as disclosed in our International 
Patent Application No. PCT/GB94/02010, and is intended to 
engage With a complementary connector provided in a base 
unit upon Which the vessel stands, irrespective of their 
relative angular orientation. As can be seen from FIGS. 5 
and 6, it comprises a generally cup-shaped plastics moulding 
50 inside Which are mounted a central line pin 52 and an 
concentric annular neutral terminal 54. These are secured in 
the base 62 of the moulding 50. An annular earth terminal 56 
is also provided, Which lies against the inner circumferential 












